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CLAIMS 



1. 



A blimp farming apparatus for charge appearance 



semiconductor subs 
forming head (12 0) 



of a temperature c 
bonding temperature 
said bump 



rates which is equipped with a bump 
for forming bumps onto electrodes of a 
circuit on the chbrge appearance semiconductor substrate 
(201, 202) which generates electric charge in consequence 

ange in a state while heated to a bump 
necessary for forming the bumps, 
forming apparatus comprising: 
a heating \and cooling apparatus (110, 160, 170) 
for eliminating electric charge generated to the substrate 
as a result of a decrease in temperature in cooling the 
substrate after bumps are bonded to the heated substrate; 
and 

a controlled (180) for executing a decrease in 
temperature control f]pr cooling the substrate after the 
bonding to the heating land cooling apparatus, 
2. The bump forming apparatus for charge appearance 

semiconductor substrates according to claim 1, wherein, 
when executing the cooling, the heating and cooling 
apparatus comes in contact with a rear face (202b) opposite 
to a front face (202a) \ as a circuit-formed face of the 
charge appearance semiconductor substrate so as to 
eliminate charge generated to the substrate because of the 
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decrease in temperatjare in the cooling. 

3 . The bump forming apparatus for charge appearance 

semiconductor substrates according to claim 2, wherein the 
heating and cooling apparatus preheats the substrate to a 
vicinity of the bump bonding temperature before heating the 
substrate to the bump bonding temperature, and further 
eliminates charge generated to the substrate because of a 
temperature rise by the preheating through contact with the 
rear face of the substrate, 

the controller executes a temperature rise 
control for the preheating operation to the heating and 
cooling apparatus. 
4. 

semiconductor substratfes according to claim 3, wherein the 
heating and cooling apparatus comprises a bump bonding 
stage (110) for heating the substrate to the bump bonding 
temperature, and a cooling device (170) for cooling the 
substrate in accordance with the decrease in temperature 
control by the controller. 

5. The blimp forming apparatus for charge appearance 

semiconductor substrates according to claim 3, wherein the 
heating and cooling c.evice comprises a bump bonding stage 

he substrate to the bump bonding 
temperature, and a pr sheat device (160) for preheating the 
substrate in accordance with the temperature rise control 



The bump forjming apparatus for charge appearance 



(110) for heating 1; 
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by the controller. 

6. The tump forming apparatus for charge appearance 
semiconductor substrates according to claim 4, wherein -the 
cooling device Includes a heat diffuser member (163, 173) 
which comes in contact with the rear face of the substrate, 
a heating part (161, 171) detachable to the heat diffuser 
member for raising the heat diffuser member in temperature, 
and a separator 1 (1601, 1701) for separating the heat 
diffuser member and the heating part so as to promote 
cooling of the hea|: diffuser member, 

7. The bump I forming apparatus for charge appearance 
semiconductor subsorates according to claim 5, wherein the 
preheat device includes a heat diffuser member (163, 173) 
which comes in contact with the rear face of the substrate, 
a heating part (1611 171) which comes in contact with the 
heat diffuser member so as to raise the heat diffuser 
member in temperature, and a separator (1601, 1701) for 
separating the heat diffuser member and the heating part so 
as to promote cooling pf the heat diffuser member. 

8 . The bump forking apparatus for charge appearance 
semiconductor substranes according to claim 2, which 
further comprises a gas\supply device (115, 1611, 1711) for 
supplying a gas to the ^ubstrate placed to the heating and 
cooling apparatus, 

wherein the Controller executes a warpage 



correction control for correcting a warpage generated to 
the substrate placed to the heating and cooling apparatus 
to either the gas supply device, or the heating and cooling 
apparatus . \ 

9. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 8, wherein the 
controller executes a blowing control for charge removal 
for eliminating charge generated to the substrate placed to 
the heating and cooling apparatus to the gas supply device. 

10. The bump forming Apparatus for charge appearance 
semiconductor substrates according to claim 2, which 
further comprises a contact member (14100, 14161) for 
charge removal which comes in contact with the front face 
of the substrate to remove Ian amount of charge generated to 
the front face. I 

11. The bump forming apparatus for charge appearance 
semiconductor substrates/ according to claim 2, which 
further comprises an iom generator (190) for generating 
ions for neutralizing charge accumulated to the substrate. 

12. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 11, which 
further comprises a wafer holding part (1411, 1421) with 
holding hooks (1417) for holding the substrate by the 
holding hooks and trans/f erring the substrate to the heating 
and cooling apparatus,/ wherein the wafer holding part and 
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the holding hooks are doated with an insulating material at 
a portion (14172, 14174) where the ions generated from the 
ion generator act. / 

13. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 2, wherein the 
heating and cooling/ apparatus is metal plated (261) at a 
portion in contact with the rear face of the substrate for 
improving a heat I conductivity between the heating and 
cooling apparatus and the substrate and removing charge of 
the substrate. / 

14. A method for removing charge of charge appearance 
semiconductor substrates which generate electric charge in 
consequence of a temperature change thereof, which 
comprises : 

forming bumps to electrodes of a circuit on the 
substrate with the substrate heated to a bump bonding 
temperature necessary for forming the bumps, 

when the substrate is cooled after forming bumps, 

and 

eliminating electric charge which is generated to 
the substrate as a result of a decrease in temperature in 
cooling the substrate through a load member on which the 
substrate is placed. 

15. The charge removal method for charge appearance 
semiconductor substrates according to claim 14, further 



142 



comprising blowing a gas to the substrate loaded on the 
load member for eliminating charge generated to the 
substrate. 

16. The charge removal method for charge appearance 
semiconductor substrates according to claim 14, further 
comprising acting ions to the substrate for neutralizing 
charge accumulated to the substrate. 

17. The charge removal method for charge appearance 
semiconductor substrates Recording to claim 14, further 
comprising: 

eliminating charjtje generated to a circuit-formed 
face of the substrate by. bringing a contact member (14100) 
for charge removal into | contact with the circuit-formed 
face of the substrate. 

18. A charge removing unit for charge appearance 

which comprises: 

a heating and cooling apparatus (110, 160, 170) 
which comes in contact with a rear face (202b) opposite to 

circuit-formed face of the charge 
substrate which generates electric 



semiconductor substrates, 



a front face (202a) as a 
appearance semiconductor 



removing electric charge 
result of a decrease 



charge in consequence of a temperature change, thereby 



generated to the substrate as a 
in temperature in cooling the 
substrate after heating the substrate; and 

a controller (1180) for executing a decrease in 



temperature control for / cooling the substrate to the 
heating and cooling apparatus. 

19. A charge appearance semiconductor substrate which 
comprises : 

a region fori charge removal (14165) which is 
formed to a front face/ (202a) as a circuit-formed face of 
the charge appearance/ semiconductor substrate (201, 202) 
which generates eleatric charge in consequence of a 
temperature change, and which is formed of a conductor for 
eliminating electric charge generated to the substrate; and 
dicing linjbs (212), connected to the region for 
dicing circuit-formed parts (211) 
formed to the front/ face from the substrate. 

20. A method for removing charge of charge appearance 

which comprises: 



charge removal, fc 



semiconductor substrates , 

bringing a 
substrate defined in cla^ 

member (14100, 14161) fo| charge removal defined in claim 
1 0 ; and 



charge appearance semiconductor 
into contact with a contact 

| char 



eliminating eljectric charge generated to the 

substrate . 

21. A charge appearance semiconductor substrate, 

which has an amount of electric charge of not larger than 
±200V because of eliminating electric charge generated to 
the charge appearance semiconductor substrate (201, 202) 



) 

which generates ^lectric charge in consequence of a 
temperature change. 

22. The charge appearance semiconductor substrate 
according to claim 21, whicm has charge eliminated by the 
charge removal method according to any one of claims 14-17. 

23. The charge apofearanpe semiconductor substrate 
according to claim 21, wmWn has charge eliminated by the 
charge removing appahpa-cus for charge appearance 
semiconductor substrates /according to claim 18. 

24. The charge appearance semiconductor substrate 
according to claim 21, /which has charge eliminated by the 
charge removal method ajccording to claim 20. 

25. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 1, wherein the 
decrease in temperature control by the controller is a 
control for eliminating charge generated to the charge 
appearance semiconductor substrate as a result of the 
decrease in temperature in the cooling, 

while the heating and cooling apparatus heats r the 
substrate to the bump bonding temperature in a noncontact 
state to the substrate and cools the substrate in the 
noncontact state in accordance with the decrease in 
temperature control by the controller after the bonding. 

26. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 25, wherein the 
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decrease in temperature control is executed to repeat 
alternately a decrease in temperature, and a temperature 
rise with a temperature width smaller than a decrease in 
temperature width of the decrease in temperature. 
5 27. The bump forming apparatus for charge appearance 

semiconductor substrates according to claim 25, wherein the 
heating of the substrate at the heating and cooling 

|»& 

O apparatus to the bump bonding temperature includes 

O 

{■* preheating operation for preliminarily heating the 

! Sj 10 substrate to a vicinity of the bump bonding temperature, 

O the controller further executes a temperature 

□ rise control for removing charge generated to the charge 

□ appearance semiconductor substrate as a result of a 

in 

□ temperature rise in the preheating to the heating and 
15 cooling apparatus. 

28. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 27, wherein the 
temperature rise control is executed to repeat alternately 
a temperature rise, and a decrease in temperature with a 

20 temperature width smaller than a raise temperature width of 
the temperature rise. 

29. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 25, wherein the 
heating and co Dling apparatus has a bump bonding stage 

ing the substrate to the bump bonding 



25 (110) for hea 
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temperature and a coolingl device (170) for cooling the 
substrate in accordance w/.th the decrease in temperature 
control by the controller, 

30. The bump forming apparatus, for charge appearance 
semiconductor substrates According to claim 27, wherein the 
heating and cooling apparatus has a bump bonding stage 
(110) for heating the I substrate to the bump bonding 
temperature and a preheat device (160) for preheating the 
substrate in accordance /with the temperature rise control 
by the controller . 

31. The bump fornrfing apparatus for charge appearance 
semiconductor substratqs according to claim 29, wherein an 
ion generator (190) for generating ions to neutralize 
charge of the substrate and acting the ions to the 
substrate is arranged opposite to the substrate placed to 
the cooling device. 

32. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 31, wherein the 
heating and cooling apparatus includes the bump bonding 
stage (110) for heating the substrate to the bump bonding 
temperature and a preheat device (160) for preheating the 
substrate to a vicinity of the bump bonding temperature in 
a noncontact state to the substrate before heating the 
substrate to the bump bonding temperature, said preheat 
device being subjectec. to a temperature rise control by the 



controller for removing [ charge generated to the substrate 



as a result of the temperature rise in the preheating, with 



the ion generator ar 
disposed to the preheat 



ranged opposite to the substrate 
device . 



33. 



semiconductor subs t rat 
further has a wafer ho 



The bump forning apparatus for charge appearance 



es according to claim 31, which 
ding part (1411, 1421) with holding 
hooks (1417) for holdirig the substrate, thereby holding and 
transferring the substlrate by the holding hooks to the 
heating and cooling apparatus, wherein the wafer holding 
part and the holding nooks are coated with an insulating 
material at a portion vfhere the ions generated from the ion 
generator act. 

The blimp forming apparatus for charge appearance 
es. according to claim 29, wherein the 
heat diffuser member (173) which is 
the substrate and has a far infrared 
radiation paint applied to a face opposite to the substrate. 

35. The bump forming apparatus for charge appearance 
semiconductor substrapes according to claim 30, wherein the 

heat diffuser member (163) which is 
the substrate and has a far infrared 
fd to a face opposite to the substrate. 

36. The bump foirming apparatus for charge appearance 
semiconductor substrates according to claim 29, which 



34. 

semiconductor substra 
cooling device has a 
arranged opposite to 



preheat device has a 
arranged opposite to 
radiation paint appli 
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further includes a wafrpage correction device (115) 
connected to the bump /bonding stage for correcting a 
warpage of the substrate/ loaded to the bump bonding stage. 
37. The bump forming apparatus for charge appearance 



semiconductor substrates according to claim 29, wherein the 
controller executes to the bump bonding stage a temperature 
control for warpage correction for correcting the warpage 
of the substrate loaded to the bump bonding stage. 

38. The bump firming apparatus for charge appearance 
semiconductor substrates according to claim 29, which 
further has a gas suoply device (115) connected to the bump 
bonding stage for supplying a gas to eliminate charge 
charged to the substrate loaded to the bump bonding stage, 
wherein the controller further executes a gas supply 
control for charge removal to the gas supply device. 

39. The bump forming apparatus for charge appearance 
semiconductor substrates according to claim 25, which 
further includes a qontact member for charge removal (14100, 

14120, 14121, 14122, 14161) which 
.th a front face (202a) as a circuit- 
substrate so as to eliminate an amount 
to the front face of the substrate. 

40. A method f :>r removing charge of charge appearance 
semiconductor substiates which is carried out by a bump 

le method comprising: 



14107, 14113, 141K 
comes in contact wi 
formed face of the 
of charge generated 



forming apparatus 



, til 



forming bumps) to electrodes formed in a circuit 
on the substrate which generates electric charge in 
consequence of a temperature change with the substrate 
heated to a bump bonding temperature necessary for forming 
the bumps; and 

after the /bump-forming, when the substrate is 



cooled with use of 
non-contact state 



cooling device (170) arranged in a 
o the substrate for heating the 
substrate thereby adjusting a decrease in temperature of 
the substrate, executing a decrease in temperature control 
for eliminating electric charge generated as a result of 
the decrease in tenjperature in cooling the substrate to the 
cooling device. 

41, The charge removal method for charge appearance 
semiconductor substrates according to claim 40, wherein the 
decrease in temperature control alternately repeats a 
decrease in temperature, and a temperature rise by a 
temperature width smaller than a decrease in temperature 
width of the decrease in temperature. 

42. A cha]rge removing unit for charge appearance 
semiconductor substrates, which comprises: 

a controller (180) for executing a decrease in 
temperature connrol to eliminate electric charge generated 
as a result of a decrease in temperature in cooling after 
heating the charge appearance semiconductor substrate which 
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generates electric charge in consequence of a temperature 
change; and / 

a heating arid cooling apparatus (110, 160, 170) 
for heating the substrate in a non-contact state to the 
substrate and cooling the substrate in accordance with the 
decrease in temperature control by the controller after the 
cooling. ' 

43. A charge appearance semiconductor substrate with 

electric charge eliminated by the charge removal method for 
charge appearance semiconductor substrates according to 
claim 40. 



